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1. Introduction

Characterization and quantification of the errdrerent in the radar rainfall is important for entiag the applicability of the

radar rainfall. The radar reflectivity - rain rdi&R) conversion error (Battan, 1973; Austin, 19Bésenfeld et al., 1993), the
error from the beam blockage (Andrieu et al., 199@bella and Perona, 1998), the error from the atmm propagation

(Battan, 1973) and the range dependent error (Andrnd Creutin, 1995; Fabry and Zawadzki, 1995n&ligt al., 1999) are

typical errors in the radar rainfall. Among thethes range dependent error is occurred by the earttature and nonuniform
vertical profile of reflectivity and causes the didf the radar rainfall without removing the rangepdadent error was

corrected by using gauge rainfall, another erralccbe introduced to the radar rainfall (Borga dmahelli, 2000).

This study focus on the range dependent error amarigus of the radar erroBo, identification of the error
structure of the volume radar reflectivity is fiegtn in this study. And the specification of theogrinherent in
the CAPPI displayed by the volume radar reflectitd have the error structure is the second aimalBji, the
correction of the range dependent error of the QAE¥MNMg the VPR model is included in the research
objectives.

2. Error Sructure of the Volume Radar Reflectivity and the Range Dependent Error of the CAPPI
2.1 Error Structure of the Volume Radar Reflecyieind VPR Model

If the reflectivity at groundz, is assumed the reference reflectivity, the erfothe radar reflectivity can be

defined as Eq. (1) (Koistinen et al., 2003). Thereis a function of the locatiorx determined by the range
r and the azimuth@and the height.

£(x 0 =1010g 2% = 203 b= 2 (x B )

Z,(x h)

Where, £(X, h) [dBZ] represents the error at the locatiotand the heighth. And Z(x, h) [mnf/ ni]and z(x h

[dBZ] are the reflectivities in different units.

The reference reflectivity assumed is needed fentifying the error structure and in this study treund reflectivity
estimated by the VPR (Vertical Profile of Reflediy model was assumed to be the reference refigcti

As the VPR model Eq. (2) was adapted. The refli#gtidecreases exponentially as the height increases

Z(h) = (1- &) 2)

Where, @, Care constants and) is the zero-reflectivity height. The reflectivity the ground, Z, estimated by this model

becomesC(1—expEab)). Now, the error of the radar reflectivity can beccddted as in the following equation.
g(h)=c(l- e ")- q1- €¥"9)= ce™(1- & (3)

The error of the radar reflectivity becomes expdiadiy increased represent by the negative valubaseight increases
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2.2 Range Dependent Error Structure of the CAPPI

CAPPI displays the reflectivity on two dimensiomamp and is frequently used to the horizontal aisbysthe rainfall field.
The CAPPI data were displayed by the Bilinear mgétby Mohr and Vaughn (1979). The dot-and-dash imé-ig. 1
represents the beam height and the bold line isliservation height of the CAPRANnd the dotted line indicates the 1.5km
height. The height of the CAPPI retain 1.5km bhier over the certain range. Fig. 2 shows the aifiey and the error
structure with respect to the distance when parnsiet=0.4, b=10, c=35 are used for the VPR model.
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Fig. 1. Observation height of the CAPPI vs. theadise from the radar
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Fig. 2. The reflectivity and error structure of tB&PPI with respect to the distance from the radar

3. Application

3.1 Data

This study analyzed the data of the Gangneung weadklar near the shore. The S-band radar ha8¢hkrn2 observed range
and a total of 16 altitudes (0.44°, 0.56°, 0.80062, 1.41°, 1.84°, 2.47°, 3.12, 3.83, 4.83°, 6,2086°, 9.97°, 12.61°, 15.91°,
19.91°).Fig. 3 shows the location and the coverage of thegBeung weather radar, along with the beam hwiightrespect
to the distance from the radar site.
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Fig. 3. Location and beam height of the Gangneuagther radar
3.2 Error Structure of CAPPI and Correction of Rafgpendent Error

Fig. 4 represents the error of the CAPPI on 2-dstienal plane. The error uniformly appears as $&at@0 km, but becomes
larger over 100 km. The local error appears fron@@10 03:00 but the error at a long distance bexsoabviously large after
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04:00. This characteristic feature appears ongdflaverage error (Fig. 5).
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Fig. 4. Spatial error structure of 1.5km CAPPI estited hourly within the radar umbrella

Fig. 5. Mean and standard deviation of the erroddikm CAPPI estimated over the rainfall event inithe radar umbrella

The range dependent error of the CAPPI was coadnteapplying the VPR model. As can be seen in Eitdpe error at a
long distance appeared to be removed effectivly. i shows the overal mean and the standard dmviafi the errors

estimated every hour.
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Fig. 7. Mean and standard deviation of the erroddkm CAPPI estimated over the rainfall event iwithe radar umbrella
after removing the range-dependent error

4, Result

It is important to characterize and quantify theemherent in the radar rainfall for enhancing #pplicability of the radar
rainfall. This study aimed to identify the errorustture of the CAPPI displayed by the volume ragdlectivity. First, the
error structure of the CAPPI was derived usingrtference reflectivity estimated by applying a VRPRBdel. Similarly, the
range dependent error was corrected by applying/#ie model. The effect of removing the range depaherror could
also be well identified in the data analysis of Gengneung wether radar.
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